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Strengthening Mechanism of Ti( C,N,,) Particle on Metal
Matrix Composite Layer by Laser Cladding

Qi Yongtian, Cao Zhaoxia,Cao Runping
( Baotou Vocational and Technical College, Baotou 014010, Inner Mongolia, China)

Abstract: Fe-based composite layer with Ti( C N, ) particles was prepared on the surface of cast steel by
laser cladding process using transverse CO, laser beam as inducing heat source. The microstructures and
strengthening mechanism of laser clad layer were analyzed by means of optical microscopy ( OM) , X -
ray diffraction ( XRD) instrument, scanning electron microscopy ( SEM) and transmission electron mi-
croscopy ( TEM) . The microhardness of the layer was measured by using microhardness meter. The re—
sults show that the surface quality of laser clad layer which is composed of bonding metal matrix and sec—
ond phase particle Ti( C N, ) homogeneously dispersed is fairly good. The newly formed particles Ti
( Cy5N, ;) and Ti( C, ,N, ¢) come into being by some new chemical combination reactions, and most of Ti
(C)N,,) particles are irregular. The microhardness of laser clad layer distributes within HV,, 800 ~
900. Microanalysis of the clad layer shows that the strengthening mechanism of the layer includes fine
grain strengthening, dispersing strengthening of hard particles and solid solution strengthening.
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Cross-section of full view of laser clad layer
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Fig. 2 Metallographic structure of the interface

between clad layer and substrater
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Fig. 3 XRD pattern of laser clad layer
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Fig. 4 Microhardness distribution profile of the
laser clad layer
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Fig. 5 Metallographic structure of laser clad layer
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Fig. 6 SEM morphology of microstructure
of laser clad layer
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Fig. 7 TEM morphology of dislocations around
Ti( C,N) particle in laser clad layer

3) RIS S HEEA EEHETEsRI. T8k
R EaEE A E R NPT E TR A Y
HE  ESE AR BRIV B B AT T4 e () 15
AR AR N ARSI L Pl 7 2 R 2R AR
FEARIERD , A TR AR I g e SR Y
R (e SEBl, MIfn BN T ArsE % . Arsh
FEEE R LA Frank — Read HLHHEEAER 2K, (i1
EAIME AL B F RS AR E8E Bt
2.4.3  [E7ESRL
BRI AR A R R R AR R 25 L
B B8 BN E G IEHEE SEM I Bk EDAX
E’J"?F)? B RILUEH: IR R AR LR Fe -
- Ni 1 Fe — Ni ol ikl 75 K , 7 [ 78 (R R A 7
ﬁ%?ﬂﬂ%‘ﬁ%fn%: AR T AR R T R
C A0 B M EIEHRICE Mo, M & &It 3R Tis
Si A1 Cr %5« X 2RI B0 o 7R R BE N
HITERR R RGN IR , TR R T B R 22 B
SHL AR A SR, A THLIE A -



Fr 55 FH A JRA AR I Ti( CON, ) UK 5k 4 s 2 52 3 I a2 i AL ML

¢ 20 .

e
(=
o

=l

-]
H

= 1100 4

1800 7

1500 1|

700 J

400 1

fit it /keV

8 ICIAEE Bl SEM JES B EDAX RETE /AT
Fig. 8 SEM morphology of laser clad layer and EDAX analysis
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